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(54) Device and process for the formation of cream, usable on machines for the preparation of 
infusions, in particular coffee 



(57) Device (1) usable in a machine for the prepa- 
ration of beverages, such as infusions. In particular cot- 
fee, obtained by means of a liquid/solid extraction oper- 
ation, in which a liquid heated and pressurized to a pre- 
set pressure, passes, by trickling down, through a pre- 
set amount of solid substance (20) contained in a filter 
(4, 45). The device (1) includes a back-pressure device 
(6) set downstream of the filtisr (4, 45), which is hydrau- 



lically connected to the first seat (3. 44). The back-pres- 
sure device (6) includes at least one pressure-contain- 
ing element (12) and one spring (1 4) which is pre-loaded 
in compression and is designed to exert a pre-set force 
on the pressure-containing member (12) and to force it 
to close a respective second seat (1 3) having a surface 
which is substantially shaped like a frustum of a cone 
and is inclined with respect to the horizontal by an angle 
(a) of between 40** and 50**, 
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Description 

[0001] The present invention refers to a device usable 
on machines for the preparatbn of beverages, such as 
Infusions, in particular machines of the "espresso" type 
for the preparation of coffee. In particular, the device 
makes it possible to obtain beverages characterized by 
a high and thick creaminess. The invention moreover 
refers to the machine that uses the said device, and fi- 
nally to the process carried out by the device itself. 
[0002] It is known that optimal preparation of espres- 
so coffee consists in obtaining an infusion which 
presents, when it is in the cup, the peculiar characteristic 
of the presence of cream on the surface. The prepara- 
tion of espresso coffee, the so-called "espresso bar" cof- 
fee, is carried out using special espresso-coffee ma- 
chines which, basically, pressurize and heat the water 
up to pre-set values and then cause the heated and 
pressurized water to pass, by trickling down, through a 
filter previously filled with ground coffee. While passing, 
by gravity, through the filter filled with coffee, the hot 
pressurized water carries out a liquid/solid extraction 
whereby the aromatic and fatty substances contained 
in the coffee are transferred in part into the water, thus 
generating an infusion, which is delivered through a de- 
livery nozzle located downstream of the filter and is col- 
lected in a recipient (cup). 

[0003] The cream that is formed with the method de- 
scribed above generally consists of a thin layer on the 
surface of the coffee, this representing a limitation of 
current methods, in that the part that is most appreciated 
by the consumer from an organoleptic point of view is 
precisely the cream. A further drawback that is often en- 
countered is the formation of "channels" in the mois- 
tened coffee powder. The said "channels" constitute a 
preferential way for the pressurized hot water, which in 
this way cannot come into contact with the entire, 
amount of ground coffee present in the filter in order to 
carry out the liquid/solid extraction, with the result that 
the infusion thus obtained is diluted or not very tasty To 
overcome this limited exploitation of the coffee content, 
a very finely ground coffee powder is used in order to 
have a larger active surface of coffee. However, this en- 
tails a number of drawbacks, such as overheating of the 
coffee with consequent deterioration of the aroma of the 
infusion (which may take on a burnt taste), and also ex- 
cessive use of coffee-grinding machines. 
[0004] An attempt to solve the above problem has 
been made in EP 0726053 by placing, downstream of 
the filter, back-pressure means consisting of a very 
small outlet hole for the infusion, the hole being provided 
with a needle valve-type cleaner, which is opened by the 
pressure of the infusion, so as to prevent the Infusion 
from coming out before it reaches a pre-set pressure. 
[0005] Formation of the cream, which represents the 
part most appreciated by the consumer from an orga- 
noleptic standpoint, should come about following upon 
the mixing that takes place inside the filter. It has instead 



been discovered by the present applicant that the said 
formation of cream mainly takes place during the seep- 
age of the infusion through the back-pressure means. 
[0006] The constructional characteristics of the de- 
s vice are consequently of essential importance for ena- 
bling optimal mixing and thus obtaining a particularly 
abundant and thick cream, at the same time avoiding 
overheating of the ground coffee and deterioration of its 
quality. 

10 [0007] The purpose of the present invention is to pro- 
vide a device to be used on machines for the preparation 
of infusions. In particular machines for "espresso cof- 
fee": in order to obtain infusions presenting a particularly 
abundant and thick cream, at the same time managing 

^5 to exploit to the full the entire amount of solid substance 
present, during the liquid/solid extraction phase. 
[0008] According to the invention, a device is thus 
made that may be used in a machine for the preparation 
of beverages, such as infusions, in particular coffee, ob- 

20 tained by means of a liquid/solid extraction operation, in 
which a liquid heated and pressurized to a pre-set pres- 
sure, passes, by trickling down, through a pre-set 
amount of solid substance contained in a filter which is 
basically housed in a fluid-tight way in one first seat; the 

2S said device comprising back-pressure means located 
downstream of the said filter, which are hydraulically 
connected to the said first seat through an opening, and 
present a through hole at the said opening; the said 
back-pressure means comprising valve means set for 

30 closure of a second seat and designed for enabling out- 
let of the infusion only when a pre-set pressure value is 
exceeded; characterized in that the said second seat 
has a surface substantially shaped as a frustum of a 
cone inclined with respect to the horizontal by an angle 

35 of between 40° and 50*". 

[0009] In a preferred embodiment, the seat and the 
back-pressure means are connected via fast-coupling 
means, for example respective corresponding threads, 
to a filter-holder, and the device moreover comprises a 

40 compression chamber set between the filter and the 
back-pressure means. Again according to this preferred 
embodiment, the back-pressure means comprise valve 
means that are free to move against contrasting means, 
designed to allow exit of the infusion from the seat only 

45 when a pre-set pressure is reached. 

[0010] In this way it is possible to obtain an infusion 
which is provided with abundant and thick cream and 
has a particularly rich taste deriving from complete ex- 
ploitation of the amount of solid substance involved in 

so the liquid/solid extraction phase. The above complete 
exploitation of the solid substance contained in the filter, 
during the liquid/solid extraction. nrxDreover leads to the 
advantage that it is not necessary to use a particularly 
finely ground solid substance, and hence a substance 

ss that is subjected to stress that may impair Its organolep- 
tic qualities; at the same time, the said substance is pre- 
vented, in the case where it is finely ground, from being 
drawn along by the infusion into the collection recipient, 
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as often occurs, for example, in the production of a cof- 
fee infusion. The reduced need for particularly fine 
grinding of the coffee also means a longer service life 
for the grinders, in that they are subjected to less stress. 
[0011] In addition, a self-cleaning effect is obtained 
owing to the fact that, during preparation of the infusion, 
only one end part of the mobile valve means is involved. 
In fact, when the machine Is operated empty. I.e.. in the 
absence of the solid suh<;tance. the mere passage of 
steam eliminates any possible residue, and the forma- 
tion of unhygienic encrustations may thus be prevented 
without having to dismantle the device. 
[001 2] Further characteristics and advantages of the 
present invention will emerge clearly from the ensuing 
description of a non-limiting example of embodiment, 
with reference to the attached drawings, in which: 

Figure 1 is a schematic longitudinal cross-sectional 
view of a device according to the present invention; 
Figure 2 is a longitudinal cross-sectional view of an 
enlarged detail of the device of Figure 1 ; 
Figure 3 is a longitudinal cross-sectional view of a 
second embodiment of a device according to the 
present invention; 

Figures 4 and 5 present tables for one first example 
of embodiment of the present invention; 
Figures 6 and 7 present graphs for the first embod- 
iment; 

Figures 8 and 9 present tables for a second exam- 
ple of embodiment of the present Invention; and 
Figures 1 0 to 1 3 present graphs for the second em- 
bodiment. 

[0013] With reference to Figures 1 and 2, number 1 

designates a device adaptable on a machine 18. which 
is known and is illustrated by a block for reasons of sim- 
plicity, comprising a hydraulic circuit 1 9, also known, lo- 
cated upstream of a filter 4. The machine 18 Is designed 
for the production of beverages, such as infusions, ob- 
tained by means of liquid/solid extraction, In which a liq- 
uid is heated and pressurized to a pre-set pressure and 
then made to trickle by falling through a pre-set amount 
of solid substance 20. The device 1 comprises a rigid 
body 2, defined by a filter-holder device of a type as a 
whole known, provided Internally with one first seat 3 
designed for housing the filter 4 for the solid substance 
with which the infusion is to be prepared, in the case in 
point the substance being ground coffee. The body or 
filter-holder 2 moreover comprises known means, which 
are not illustrated for reasons of simplicity, for assembly, 
in a fluid-tight manner, on the above-mentioned ma- 
chine. According to the Invention, the filter-holder 2 com- 
prises a second seat 5, located downstream of the first 
seat 3, designed for housing back-pressure means 6. A 
bottom end 21 of the back-pressure means 6 is exter- 
nally provided with coupling means 7, for example a 
thread, for enabling removable coupling with a supply 
nozzle 8, for example provided with a corresponding 
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thread. 

[0014] The filter 4, designed for containing pre-set 
amounts of solid substance 20. is coupled to the seat 3 
substantially In a fluid-tight manner, for example by ad- 

s hering to the walls of the seat 3, so that the infusion that 
is being formed in the filter 4 will be prevented from com- 
ing out of the seat 3 except through a bottom opening 
22 ot the seat, downstream ol which the seat 5 and the 
nozzle B are located. 

10 [0015] Preferably the filler 4, where It comes out of 
the seat 3, Is provided with a rim 24 which rests on the 
filter-holder 2 and with an 0-rlng 25 set between the filter 
4 and the seat 3 at the rim 24. 
[0016] The back-pressure means 6 are provided with 

IS first coupling means 26. for example a thread, for ena- 
bling a removable fluid-tight coupling with the seat 5, for 
example provided with corresponding thread. 
[0017] In addition, the back-pressure means 6 com- 
prise, in the case In point, valve means 9 that are free 

20 to move against pre-loaded contrasting means 10 de- 
signed for allowing the infusbn to come out only when 
a pre-set pressure is exceeded. In particular, the back- 
pressure means 6 are kx:ated inside a cup-like body 1 1 , 
provided with a through hole 27, located at the opening 

2S 22 and having a diameter D equal to or greater than ap- 
proximately 2-3 mm (conveniently equal to approxi- 
mately 7 mm). 

[0018] The valve means 9 comprise at least one pres- 
sure-containing element 12 co-operating with a respec- 
30 tive seat 1 3 defined on the inner top surface of the cup- 
like body 11. 

[0019] The pressure-containing element 12 has a 
striking surface 28 bask^ally defined by a spherical cap 
having a radius R of approximately 5 mm. 
35 [0020] In addition, in order to guarantee the best ef- 
fect, the pressure-containing element 12 is preferably 
made of an elastomeric material, for example silicone 
rubber. 

[0021] Conveniently, the seat 13 has a side surface 
40 substantially shaped like a frustum of a cone, inclined 
with respect to the horizontal by an angle a of between 
approximately 40** and SC*. In addition, the seat 13 has 
a height A. measured parallel to the axis of the through 
hole 27, equal to or greater than 2 mm, and preferably 
45 of between approximately 3 mm and approximately 4 
mm. 

[0022] The contrasting means 10 comprise at least 
one spring 14 pre-loaded in compression, designed to 
exert a pre-set force on the said pressure-containing el- 

so ement 12 so as to keep It pressed right up against the 
said seat 1 3 for closing the latter. 
[0023] The spring 14 Is packed tight between one seat 
15 and the pressure-containing element 12. 
[0024] The seat 15 is provided with a thread 29 for 

55 coupling with the bottom end 21 . which is internally pro- 
vided with a corresponding thread. In this way, It is pos- 
sible to adjust loading of the spring 14 by acting on the 
seat 15 so as to vary the position of the latter with re- 
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spect to the cup-like body 11 . 

[0025] Between the filter 4 and the back-pressure 
means 6. a compression chamber 16 is defined, which, 
in the case in point, is delimited by the bottom surface 
1 7 of the filter 4 and by at least one portion of the surface 
23 of the seat 3. 

[0026] A duct 30. made inside a handle 31 of the filter- 
holder 2. connects the compression chamber 1 6 with a 
pressure gauge 32 housed in a seat 33 made at one end 

of the handle 31 . In this way, the pressure gauge 32 pro- 
vides a measurement of the pressure present inside the 
compression chamber 16. 

[0027] Operation of the device 1 , which Is the subject 
of the invention, is as follows: once the device 1 is 
mounted on a machine designed for preparing infu- 
sions, the machine itself heats and pressurizes a liquid 
to given values; subsequently, the liquid passes through 
the substance contained in the filter 4, where liquid/solid 
extraction takes place, with the consequent formation of 
the infusion. 

[0028] Once the infusion has come out of the filter 4, 
it is blocked by the presence of the pressure-containing 
element 12, which is forced by the pre-loaded spring 14 
to close the seat 1 3, thus causing the infusion to remain 
inside and to be continuously stirred, at the same time 
being continuously produced. The said mixing first takes 
place in the compression chamber 16 alone and, sub- 
sequently, once the latter has filled up, also in the filter 
4, this leading to the hot and pressurized liquid being 
kept for a tonger period in contact with the substance 
contained in the filter, with consequent improvement in 
the efficiency of the liquid/solid extraction. 
[0029] The infusion that continues to deposit and mix 
in the compression chamber 1 6 and in the filter 4 exerts 
increasingly higher pressure on the pressure-containing 
element 12. 

[0030] Once a given opening pressure is reached, 
the thrust downwards of the infusion overcomes the 
thrust upwards of the spring 14, and the pressure-con- 
taining element 1 2 comes down, so allowing the infusion 
to pass inside the cup-like body 1 1 and then to proceed 
into the delivery nozzle 8. In particular, the spring 14 is 
loaded in such a way that the back-pressure means 6 
are able to exert a resistance of between a minimum of 
0.4 bar and a maximum of 0.8 bar, and preferably, in 
order to achieve an optimal mixing effect, of between 
0.5 and 0.7 bar. 

[0031] Once the pressure exerted on the pressure- 
containing element 12 has been relieved, the resistance 
of the spring 14 re-closes the passage for the Infusion, 
thus bringing the pressure-containing element 12 back 
to the position where it closes the seat 1 3. Subsequently 
the pressure returns to the previous values, so enabling 
the infusion once nrwre to overcome the thrust of the 
spring 16 and allowing it to pass again into the cup-like 
body 11 , and then into the delivery nozzle 8. This proc- 
ess, which leads to opening and closing of the pressure- 
containing element 12. repeats cyclically until the deliv- 



ery nozzle has delivered the desired amount of infusion. 
[0032] Mixing of the infusion is particularly important 
also during seepage of the infusion, which takes place 
upon opening of the valve means 1 0. in that it is precise- 

5 ly during this phase that the cream forms. According to 
the-lnventbn, the inclination a of the side surface having 
the shape of a frustum of a cone of the seat 1 3. the 
height A of the said side surface, the diameter D of the 
through hole 27 and of the opening 22. the surface hav- 

^0 ing the shape of a spherical cap of the pressure-con- 
taining element 12, and the material of which the latter 
is made, determine favourable parameters for mixing 
the infusion during seepage. 

[0033] In addition, according to the invention it is pos- 
'5 sible to vary loading of the spring by varying the position 
of the cup-like body 11 inside the seat 5, which neces- 
sarily causes a displacement of the pressure-containing 
element 1 2 which comes to bear upon the seat 1 3. This 
enables the user to vary the "creaminess" and temper- 
20 ature of the coffee, in that a greater resistance of the 
spring corresponds to a proportionally creamier and hot- 
ter coffee. 

[0034] Furthermore, the pressure gauge 32 makes it 
possible to check the opening and closing of the valve 
25 means 9 and the consequent variations in the pressure 
inside the compression chamber 16 during the working 

phase. 

[0035] A different embodiment, which can be conven- 
iently used, for example, in automatic vendors for dis- 

30 tributing beverages or in coffee machines of the "car- 
tridge" type, is described in what follows with reference 
to Figure 3. in which parts that are equal to the ones 
already shown in Figures 1 and 2 are designated by the 
same reference numbers. 

35 [0036] In this case, a filter-holder 40 comprises a plate 
41 housed inside the machine for the preparation of in- 
fusions, the machine being of a known type and not be- 
ing illustrated for reasons of convenience. 
[0037] On a top surface 43 of the plate 41 , a seat 44 

40 is made which is.designed to receive a filter 45, conven- 
iently consisting of a pre-prepared 'cartridge'-type filter 
containing the solid substance 20. 
[0038] The plate 41 is connected to back-pressure 
means 6, of the type described with reference to Figures 

45 1 and 2, set downstream of the seat 44 and communi- 
cating with the latteir through an opening 46. The back- 
pressure means 6 are in turn connected to the nozzle 8 
to allow passage of the infusion and the subsequent col- 
lection thereof in a cup. 

50 [0039] With reference to what has been described 
above, the process for obtaining cream in the production 
of an infusion according to the invention consequently 
comprises, in succession, one first phase of preparation 
of an inf usbn, during which a hot and pressurized liquid 

55 passes through the solid substance present in the filter 
and then comes out from the bottom of the filter in the 
form of an infusion; a second, compression, phase, dur- 
ing which the said infusion /encounters the resistance of 
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back-pressure means and is thus forced to remain for a 
period in the back-pressure chamber and in the fitter, 
with consequent mixing of the infusion Itself; and a third, 
decompression, phase during which the infusion that 
has come out of the filter exerts a thrust such as to over- 
come the resistance of the back-pressure means, with 
consequent delivery of the infusion. The phases of com- 
pression and decompression repeat cyclically a number 
of times- during one and the same production of infu- 
sion. 

[0040] According to the process of the invention, the 
liquid is brought up to a pressure of approximately 9 bar, 
and the back-pressure means exert a resistance of be- 
tween 0.4 and 0.8 bar, preferably of between 0.5 and 
0.7 bar. 

[0041] The present invention will now be further de- 
scribed through non-limiting examples of embodiment. 
In particular, a number of tests were carried out aimed 
at a comparison between espresso machines equipped 
with the device according to the present invention and 
espresso machines of the known type. 
[0042] The machines were each time used to prepare 
infusions starting from identical mixtures of ground cof- 
fee. The infusions thus obtained then undenvent well- 
known gas-chromatographic and spectroscopic analy- 
ses in order to detenmine the amounts of some of the 
substances present. 

[0043] The tests were carried out at the laboratories 
of the Department of Economics and Commercial- 
goods Technology of Natural Resources and Produc- 
tion. Commercial-goods Technology Section, of the Uni- 
versity of Trieste. 

EXAMPLE 1 

[0044] Two samples of espresso coffee were ana- 
lysed that were obtained from the same quantity (6.5 g) 
of the same mixture of toasted coffee and using different 
filter-holders: the first sample was extracted with a filter- 
holder of a known type, whereas the second one was 
obtained using a fitter-holder according to the present 
invention, in particular of the type described wtth refer- 
ence to Figures 1 and 2. 

[0045] In both cases, the same quantities of toasted 
coffee were used, i.e., 6.5 g. The samples of espresso 
coffee thus obtained were put in 50-ml vials for "head- 
space" analyses and immediately sealed. Then each 
sample underwent determination of volatile substances 
(aromagram) by means of the "spurge-and-trap" tech- 
nique. 

[0046] For this purpose, a particular apparatus was 
used consisting of a dynamic head-space directly inter- 
faced wtth a gas-chromatography - mass-spectrometry 
system (on-line DSH-GC-MS). After appropriate condi- 
tioning and after addition of the internal standard (hep- 
tane added using a precision syringe by piercing the 
self-sealing plug), the samples were "stripped" by 
means of helium flow for 90 seconds. The volatile sub- 
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stances thus extracted were directly cryofocused in a 
special trap (cold trap) kept at a temperature of -lOO^C 
(by means of liquid nitrogen). At the end of sampling (90 
sec), the trap was brought up rapidly (5 sec.) to 240''C 

5 so as to enable thermal desorption of the focused vola- 
tile substances and their immlssion into the gas-chro- 
matography system (the trap is in fact connected directly 
to the gas-chromatography column): after an appropri- 
ate thermal programming, the substances were Identi- 

^0 fied via mass spectrometry operating in electronic im- 
pact (El: 70 eV), after which evaluation ot the substanc- 
es identified was carried out. 

[0047] The on-line system used enables effective 
sampling of the volatile substances, without any possi- 
'5 bility of loss above all of lighter components. Moreover, 
tt is practically Impossible for contamination from exter- 
nal sources to occur, in so far as the system Is perfectly 
gas-tight, and the adsorbent phases which are normally 
used in "head-spaces" and are often responsible for ar- 
tefacts are absent. 

[0048] For each sample of espresso coffee, the gas- 
chromatographic profile of the aroma (aromagram) was 
thus obtained. Approximately 70 substances were iden- 
tified through analysis of the samples. 
[0049] The resutts of the analyses performed are giv- 
en in the tables shown in Figures 4 and 5. In detail, the 
column "COMPOUNDS" contains a list of the substanc- 
es Identified, the column "RT" contains the retention val- 
ues for each of the above substances, whilst the col- 
umns "r and "II" give the quantities, expressed In micro- 
grams, of the various substances contained in the Infu- 
sions obtained, respectively, using a filter-holder of a 
known type and a filter-holder according to the inven- 
tion. In addition, Figures 6 and 7 present, respectively, 
the chromatograms obtained starting from the infusions 
prepared using a traditional filter-holder and using the 
fitter-holder according to the inventbn. 
[0050] The analyses carried out on the espresso cof- 
fees obtained from one and the same Initial coffee mix- 
ture, but with the use of two different filter-holders, yield- 
ed significantly different results. As may in fact be noted 
from an analysis of the data given in the tables summa- 
rizing the resutts (Figures 4 and 5), the aroma obtained 
with the use of the fitter-holder according to the invention 
is considerably more intense than the corresponding 
aroma obtained using the traditional fitter-holder. Prac- 
tically, all the substances Increase from a minimum of 
130% for thiophene, pyridine, furfurylmethyl ether, fur- 
furyl alcohol, and 5-methylfurfural, to- over 300%, as, 
for example, In the case of propylene sulphide, pyrazlne, 
furfurylmethyl sulphide, and llmonene. 
[0051] The increase in the majority of the substances 
identified in any case settles around 160-170%. At the 
bottom of the table, the total content of the analytes ob- 
tained using the two different filter-holders is given. As 
may be noted, the increase in aromatic intensrty record- 
ed wtth the use of the fitter-holder according to the in- 
ventbn is quite big, since it is around 160%. 
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[0052] From an analysis of what emerged in the 
course of this investigation, it is reasonable to state that, 
given the same initial mixture, the intensity of the aroma 
obtained using the filter-holder according to the inven- 
tion is considerably higher than that of the correspond- 
ing aroma obtained using the traditional filter-holder. It 
moreover would appear that the increase regards, in 
quite a balanced way, ail the substances making up the 
aroma, and this should ensure an overall increase in ol- 
factory perception, without any occurrence of undesired 
imbalance regarding one or more classes of substanc- 
es. 

EXAMPLE 2 

[0053] Four samples of espresso coffee were ana- 
lysed that were obtained from one and the same mixture 
of toasted coffee using two different extraction tech- 
niques: two samples were extracted using a traditional 
machine, equipped with a filter-holder of a known type, 
whilst the remaining two samples were obtained using 
a machine according to the invention, in particular a ma- 
chine equipped with a filter-holder of the type described 
with reference to Figure 3. In both cases, two "car- 
trtdge"-type filters were used (one for each sample), one 
containing 5.5 g of coffee and the other containing 6.5 
g. With the traditional machine, starting from the 6.5-g 
"cartridge", 34.6 g of espresso coffee were obtained 
which were weighed exactly (using a digital weighing 
machine placed underneath the collector beaker), 
whilst, from the 5.5-g "cartridge" 35.5 g of espresso cof- 
fee were obtained. With the machine according to the 
invention, starting from the 6.5-g "cartridge", 35.4 g of 
espresso coffee were obtained, whilst from the 5.5-g 
"cartridge" 36.0 g of espresso coffee were obtained. 
[0054] The samples obtained were analysed using 
the same techniques and methodologies as those de- 
scribed in Example 1 . 

[0055] From an analysis of the samples, approximate- 
ly 75 substances were identified. 
[0056] The results of the analyses performed are giv- 
en in the tables shown In Figures 8 and 9. In detail, the 
column "COMPOUNDS" contains a list of the substanc- 
es identified, the column "RT" contains the retention val- 
ues for each of the above substances, whilst the col- 
umns T and "11", "IK", and "IV" give the quantities, ex- 
pressed in micrograms, of the various substances con- 
tained in the infusions obtained using, respectively: a 
traditional machine and a "cartridge"-type filter contain- 
ing an amount of coffee weighing 5.5 g; a traditional ma- 
chine and a "cartridge'-type filter containing an amount 
of coffee weighing 6.5 g; a machine according to the in- 
vention and a "cartridge"-type filter containing an 
amount of coffee weighing 5.6 g; and a machine accord- 
ing to the invention and a "cartridge"-type filter contain- 
ing an annount of coffee weighing 6.5 g. In addition. Fig- 
ures 10, 11, 12. and 13 show the gas-chronnatograms 
obtained in the four cases and corresponding to the data 
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given, respectively, in columns 1, II, 111 and IV. 
[0057] From a comparison of the data for the two es- 
presso coffees obtained with the traditional machine 
and with the machine according to the invention starting 
s from 6.5-g "cartridges" of the same coffee mixture, it is 
noted that, in general, there is a greater content of vol- 
atile substances in the espresso coffee obtained with 
the machine according to the invention. In particular, 
there emerge results, for the two espresso coffees, that 
10 rnay be considered interesting. In fact, even though in 
general the aroma obtained with the machine according 
to the invention is more intense (quantitatively), certain 
substances, such as butanal derivatives (isobutanal, 
3-methyl butanal, and 2-methyl butanal) and acetates 
IS (acetaldehyde, acetone, methyl acetate, diacetyl ace- 
tate, and f urf uryl acetate) are present in higher amounts 
in the espresso coffee obtained using the traditional ma- 
chine. This may lead toa more pungent aromatic tonality 
in the espresso coffee obtained using the traditional ma- 
20 chine as compared to the espresso coffee obtained us- 
ing the machine according to the invention^ which, on 
the other hand, should ensure an olfactory sensation of 
aroma that is more intense and has more body, but is 
also more velvety. 
2S [0058] From the comparison between the espresso 
coffee obtained from the machine according to the in- 
vention from 5.5 g of coffee and the espresso coffee ob- 
tained with the traditional machine from 6.5 g of coffee, 
for the first part of the chromatograms a similar content 
30 of analytes may be noted (with the exception of certain 
ketones, such as 2-pentanone and 2.3-pentanedione). 
whilst in the second part of the chromatograms (after 
approximately 20 minutes) a lower content is noted of 
certain compounds in the espresso coffee obtained us- 
35 ing the machine according to the invention, such as 
methylpyrrole, pyridine, pyrrole, hexanal, methyltet- 
rahydro-furanone, ethylpyrrole. furfural, and methylfur- 
fural. The other components detected are present in 
practically comparable amounts. 
40 [0059] In view of the results obtained, it may be rea- 
sonably assumed that the espresso coffee obtained us- 
ing the machine according to the invention from 5.5 g of 
coffee preserves the same characteristics of velvetiness 
as those present in the aroma of the espresso coffee 
45 obtained using the same machine, but starting from 6.5 
g of product. Also in this case, in fact, the acetates are 
present in lower amounts than in the espresso coffee 
obtained using the traditional machine. 
[0060] From the data obtained it may be stated that 
so the aromatic intensity of the espresso coffee obtained 
using the machine according to the invention with 5.5-g 
"cartridges" of coffee, as compared to the espresso cof- 
fee obtained using a traditional machine with 6.5-g "car- 
tridges" of coffee, could prove similar or slightly less ev- 
55 ident to the smell. It would therefore be possible to hy- 
pothesize an aromatic intensity altogether comparable 
between the two espresso coffees If the amount of cof- 
fee to be extracted were slightly increased (for example, 
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using "cartridges" weighing 5.75-6,0 g) in the machine 
according to the invention. 

[0061] Finally, it Is clear that nnodlfications and varia- 
tions may be made to the device described herein with- 
out departing from the scope of the invention. For ex- s 
ample, it Is possible to envisage an embodiment of the 
invention that uses a sintered porous capsule or a cap- 
sule made of wire-meshed Teflon as back-pressure 
means to be inserted in the seat 5. 



Claims 

1 . Device (1 ) usable in a machine for the preparation 

of beverages, such as infusions, in particular coffee, '5 
obtained by means of a liquid/solid extraction oper- 
ation, in which a liquid heated and pressurized to a 
pre-set pressure, passes, by trickling down, through 
a pre-set amount of solid substance (20) contained 
in a filter (4. 45) which is basically housed in a fluid- 
tight way in one first seat (3, 44); the said device 
comprising back-pressure means (6) located down- 
stream of the said filter (4, 45), which are hydrauli- 
cally connected to the said first seat (3, 44) through 
an opening (22, 46). and present a through hole (27) 2S 
at the said opening (22, 46); the said back-pressure 
means (6) comprising valve means (9) set for clo- 
sure of a second seat (13) and designed for ena- 
bling outlet of the infusion only when a pre-set pres- 
sure value (P^) is exceeded; characterized in that 30 
the said second seat (1 3) has a surface substantial- 
ly shaped as a frustum of a cone inclined with re- 
spect to the horizontal by an angle (a) of between 
40' and 50^ 

35 

2. Device according to Claim 1, characterized in that 
the said second seat (13) has a height (A), meas- 
ured parallel to the axis of the said through hole 
(27), equal to or greater than 2 mm. 

40 

3. Device according to either of the foregoing claims, 
characterized in that the said through hole (27) has 
a diameter (D) greater than 2 mm. 

4. Device according to Claim 3, characterized in that 
the said through hole (27) has a diameter (D) of ap- 
proximately 7 mm. 

5. Device according to any one of the foregoing 
claims, characterized in that the said valve means so 
(9) comprise a pressure-containing element (12) 
that is free to move against contrasting means (14) 
designed for keeping the pressure-containing ele- 
ment (12) in a position so that it closes the said sec- 
ond seat (1 3); and in that the said pressure-contain- 55 
Ing element (1 2) is made of an elastomeric material. 

6. Device according to Claim 5. characterized in that 
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the said elastomeric material is silicone rubber 

7. Device according to any one of the foregoing 
claims, characterized in that a striking surface (28) 
of the said pressure-containing element (12) is de- 
fined by a spherical cap. 

8. Device according to any one of the foregoing 
claims, characterized in that the said pre-set pres- 
sure value (Pa) is between 0.4 and 0.8 bar. 

9. Device according to Claim 8, characterized in that 
the said pre-set pressure value (P^) is between 0.5 
and 0.7 bar. 

10. Device according to any one of the foregoing 
claims, characterized in that it comprises a com- 
pression chamber (16) set between the said filter 
(4) and the said back-pressure means (6). 

11. Device according to Claim 10, characterized in that 
it comprises pressure-measuring means (32) con- 
nected to the said compression chamber (16) to fur- 
nish a measurement of the pressure present inside 
the said compression chamber (16). 

12. Machine for obtaining beverages consisting of infu- 
sions, in particular machines of the "espresso" type, 
comprising at least one hydraulic circuit, set up- 
stream of a filter, designed for supplying the said 
filter with pressurized hot liquid, the machine being 
characterized in that it moreover comprises a de- 
vice (1 ) according to any one of Claims from 1 to 1 1 . 

13. Process that can be carried out in machines for ob- 
taining beverages, such as infusbns, in particular 
machines of the "espresso" type, the process com- 
prising a phase of preparation of the said infusion, 
In which a hot and pressurized liquid trickles down 
through a pre-set amount of solid substance con- 
tained in a filter, and then comes out by gravity from 
the bottom of the said filter in the form of the said 
infusion, which is delivered into a special recipient 
through a delivery nozzle, and being characterized 
in that it comprises a compresston phase during 
which the said infusion, before It Is delivered 
through the said nozzle, encounters the resistance 
of back-pressure means designed to force the said 
infusion to remain for a period between the said 
back-pressure means and a bottom surface of the 
said filter, consequently causing mixing of the infu- 
sion; and in that it comprises a decompression 
stage, in which the said infusion that has come out 
of the filter exerts a thrust such as to overcome the 
resistance of the said back-pressure means, with 
consequent delivery of the said infusion through the 
said nozzle. 



7 



13 EP1 016 364 A2 

14. Process according to Claim 13, characterized in 
that the-said phases of compression and decom- 
pression repeat cyclically a number of times during 
one and the same production of infusion. 

5 

15. Process according to Claim 14, characterized in 
that the said liquid is brought up to a pressure of 
approximately 9 bar. and in that, during the com- 
pression stage, the said back-pressure means ex- 
ert a resistance of between 0.4 and 0.8 bar, prefer- io 
ably of between 0.5 and 0.7 bar. 
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